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HE. BY @M RERLER 2011 ~ 2013 F s ko & 6980 F RANATH 6916 JR o Bt 2545 5, A
6 A2 R 25 o by b B RPE B R ARAR R, FiE IR 2011~ 2013 S A AL E TR 16 Ko 5 69 3E & 5 60% RS AF
B B4k 30 4k, KA AR A R Z AT 1L AP E B e AR R (MIC), R R & = e vg TER 4R A )
EIA M AR B ARG £ BB AR R A = Y 2 I A0 Ak 0 AmpC B R A Ae 2 B Hodge 23405 B2k &
Wb, B o-Bibt BW AT OXA-23.OXA-24 % L B eg i), B R BR AT 3 B R b ik i 4T R R A AT, G551
FEXml g 14 AR 2540 MIC &, w25 & >60%49 i 13 b, 2 o A K Favk BAAT © 3B af 25 & <50%, & 7 ik
TR H BT R E 30 4k, P4 EBAR A RGN A WL, ANpC B 21 #, KR
Hodge S23a a4 24 4k, H 9 26 #k OXA-23 A B ¥ 3, R OXA-24 X B, TR OXA-23 LA 4 £ &
HRAT AR, B8 AXWREBARSBWHE RHHE 2 EME 57 F,” OXA-23 2 F HEHd Lo g
TREHAT A xR F e B 2 2wt 2h 0 T Ruh)  BLAR F E M B 25 A AR A L IRIRAT
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Study on genotyping of beta-lactamase in Carbapenem -resistant
Acinetobacter baumannii separated in Dongguan area

Zhu-sheng Guo', Si-si Lin!, Xue-hai Zhu', Li Zhang', Li-hua Zhang',
Ji-hua Hu?, Mou-ging Zhou?, Hong-xia Yan® Shao-ging Guo*
(1. Clinical Laboratory; 2. Department of Infectious Diseases; 3. Department of Respiratory
Medicine; 4. Emergency Department, Tungwah Hospital Affiliated to Sun Yat-sen University,
Dongguan, Guangdong 523110, China)

Abstract: Objective To analyze clinical distribution and drug resistance of Acinetobacter baumannii
isolated in Tungwah Hospital, to learn B-lactamase gene of Acinetobacter baumannii resistant to Carbapenem
so as to provide the basis for clinical use of drugs and prevention of nosocomial infections. Methods Thirty
strains of non -repetitive Acinetobacter baumannii resistant to Carbapenem which were isolated in Tungwah
Hospital from January 2011 to December 2013 were collected. Agar dilution method was used to detect the
minimal inhibitory concentrations (MIC) of 11 kinds of antimicrobial agents. Pidemiological analysis was
conducted. Carbapenemase was screened by modified Hodge test. The metalloenzyme phenotype and AmpC
enzyme phenotype of the tested strains were detected by EDTA-disk synergy test and three-dimensional test
respectively. PCR amplification of OXA-23, OXA-24 and pulsed field gel electrophoresis (PFGE) homology
analysis were used to analyze the moleculer type and genetic relationship between the resistant strains.
Results In the 14 antimicrobial agents with monitored MIC, the resistance rate of 13 species was over 60%,
only that of SCF was lower than 50%. Totally 30 strains of Carbapenem-resistant Acinetobacter baumannii
were screened out, of which the metalloenzyme phenotype and gene were both negative, 21 strains had AmpC
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enzyme and 24 strains showed positive modified Hodge test; among which OXA-23 gene was amplified in 26
strains while OXA-24 gene was not detected. Conclusions The resistance of Acinetobacter baumannii isolated
in clinic of Dongguan area is very severe. OXA-23 gene is the main carbapenemase gene, and Carbapenem-

resistant strains are prevalent in this area.
Keywords:
gene

fif A N ST PR ST L SRR R 2 B —
P 2% B PR AF B, G2 76 0 W 97 == (intensive
care unit, ICU) v, L4045 i [l 143 )z , FEEAFTE
THUARR WS IR A FH B W8 K Bz ik, 7 33 K
WA ARG B Rk, 2 U5 IR GR
DLEA W) EERIR A . MS RS BB g R &
BT A S W MR L PRV I A —
FRINGRA 43 B B, A B 75 & B B e DBCIALAEE L PR
SRR R AR A i e SRR YL IR L o BRI B R Ay i PR
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1 MRS

1.1 SRIGEEKIR

VEHX 2011 4F 1 H -2013 4E 12 H ABgIG K58
1) 30 BT i i 75 R s B2 R ST B, Hirb 20 R
PaA, 3 R 1 404, 3 AR5 1A, 2 BRAEAA T, 2 B
PRERAS , IR ARE G hRA
1.2 KK 5L

TEHL M-H E5 8 A A1 & — e DU 2, 18 (ethylene
diamine tetraacetic acid, EDTA)ZEH ()7 Mt 5 {3
YRLHIA R, S K(FEE Merck 22 7]),Sea Kem
Gold Agarose ( 2% & Cambrex 2\ ), Xba I i ( 35 [
Promega /A ] ), Hb it (3¢ [E Dade Behring /A ] ),
GEL Doc EQ &EM AL 5B 74t .Chef Mapper [k
by e Fl Uk AU F 55 [ Bio-Rad A ] , VITEK-2-
COMPACT A% 5 E GN %R (M T
FIRAFD o AR =3 B L HLEE Sigma A F], 2-
16PK ) ; d3H,0 4fi /K A4+ (3£ [H Bio-Rad 23wl A 5
‘5 .CaSCada Bio. water. pallcorporation), 3 & fiff 5
S (polymerase chain reaction,PCR) 14 Biometra

Acinetobacter baumannii, resistance to carbapenemase; drug sensitive test; drug resistance

PCR (3£ Bio-Rad AH] ), HLIK{C A BG-Power 600
(b A AR ARG RAE ), PCR WA FR 5]
Y Ry FARET MR BB AR A D), B
~T0CUKAR R R IAAF (SEEFEIR KA F]), -20°C VK4S
P RAT- (G B IR AT
1.3 £EBEH

MRAEEE 3 W4 G RS 95 4V R )BT 48 7
T LA B B S SRR DGR, S B B
MRS RIS RTE A KA (2 e i TIBA K
AENE P4 A= A S 5 4 5 B FhE,
1.4 W

KR FH SR B , 4 92 [ PR AN S 95 3 bnife
TR BRI T, T TR 2 AN
BT T R R AR T I S i — RPNR RS &
LNR R, AP EEFP A 1 x 10° R 75 T8 iy
(colony forming units, CFU)/ #5.,37°CE5%% 18 h, o
P& U WL e AT T 245 0 Wk B Sy s/ N0 R R B2 (miiini-
mum inhibitory concentration,MIC ), 24 #8512 56 fir {1
PR 259 A B R H TR 25
1.5 RIZEK

SEBG R AR E PR B . S O Ik
(ATCC25923) . ffi] 23 fF 5 fifi 14 (ATCC27853 ) bz K
B AT (ATCC25922) , i Ay B d% BRI T [ K 1
TFEIGRR SR O, )1 B - PIIERKES (extended
spectrum beta-lactamases, ESBLs )i % 7. 7511 ATCC
700603 F17™* KPC it i) it ¢ 5 85 F By Jb st b A B
B A o A5 55 I 2 U 3%
1.6 AmpC BEg# il

HRHE KR 7 S HEAH A9 48 rh 4t g =4 52
55 7%, O 4% B 42 9 < e UM b B 48557
18 ~ 24 h 1Yy 3 ~ 5 RIbE , 7EE IR WA A THE A5,
VE R BEFEHITE 35°C A AT, K5 57T ] 6 h, T 5 i
F] YIRS 34947, 2 600 rimin B0 30 min, 75 35T 8
HATHE T 35°CH 80°C, [ 2 Vil 8 WA , VA it
8] =2 h/ K, VRl 58 U5 in A 0.01 mol B iR £k 2% oy
W ,4°C .12 000 r/min B0 20 min, BEEZEIED V5
@ =4S285 . ik — (Mueller-Hinton , MH ) 305 F- 4k I
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WK IR o, HR N 0.5 22 [R8A , SRIG 16K
M OGSk P T 25 AR A, FE R B Sk f P T2
WA %% 5 mm & fEHITCR ) R U0 1A/,
4 50 | BEHEICH & T/l TSR IR
FE 35°CHAT, T4 2 RUGIRUEEE R A5 R . A2 m
B AL F AN TERRAS, IR 1B 5 k4878 T 4R 58
Feab R T LA IR, BIAE S Am-
pC il PHE: , 25 2 T AT P Ak S R A BT oy
AmpC Fifg M.
1.7 EDTAZKH I

MRAEAC R0, 4% B2 Wy U S 00 I A, 6
P HEA TS, R BE 4 0.5 Z2 [V, 342
AT MH BfEEA L, 5k 2 5K 0 ek p 25 Bt A
H 2 5K e r 258548 O BEES =25 mm, [
# 5wl 500 mmol/L EDTA IEIM A 1 7KV e ks me
2R b SR IR AR IR 35°C AT, H5 5% 20 h
JEHEAT SR o 4 I PH 1 1) 0 2 PR kg Bl e i
B 4G H 5 e %5 B9 +EDTA 4% F 0410 1 Pl 1 4% 2%
=7 mm,
1.8 HillF=RiEEEEE
1.8.1 A &AR N MH SR R B, Bl 45
76 3.4 1,T 300 | 0.85%H: R /K hil £ 20 B
RA%4]. 12000 r/min .0 5 min, 57 _EIHHR, ITA
JCWE WZEIK 300 i, IRA¥I5], BT 100°C £ 4K
/1,15 min 5 15000 r/min .0 2 min, &.OACPR S
DNA A B Ry 11 o
182 ¥ ¥ PCR MEINAIAZ K 50 wl, Hr 036 u/L
DH,0,0.25 | Taq f#,1 w | 1ER5 19,1 wl K254,
3 ! DNA#iHZ,4 w1 dNTPs mixture,5 | 10 x 2%
. NS5 A : 94 CHAZ 1 5 min, 94°CAEYE 30 s,
55°CiE 'k 30's,72°C#EAH 1 min, 3t 30 MEH, 72°C 4k
ZEAEA 7 min. 1.2%3 AR BHEE A FR Uk Ab 38 PCR 724,
NSRS PEY 48 2571 o R PCR 6 OXA-23 #Uf
IgmASIEN . WLEE 1.
1.9 Rkidh3zgE R B ik )R 14

R UK G AR SR A B TR eI

x1 ¥BEFE PCR i E3|ME5

HE 5141751 FEUIRE [op
0XA-23 IE[1]:5'-GATGTGTCATAGTATTCGTTA-3'

JZ i) : 5'~-TCACAACAACTAAAAGCACTG-3' Lot
0XA-24 1E[6]:5'-TTCCCCTAACATGAATTTGT-3' L 024

S :5'-GTACTAATCAAAGTTGTGAA-3'

JEAE 35°C LA IR B 1ml AAHMALS ml
5.0 %% (eppendorf tubes, EP) , 2.0 W8 40 T UL TE -
JIA 500 | SE buffer, 5843 A%, 12 000 r/min
B0 L min, 3 L3EW . IMA 300 w! SE buffer, F T
BTRUIE . H55 2900 S hs  FF 0.2 g fIRJE AT

BN 10 ml SE buffer, FHR P s AL AL BE, f£4%F
TREETE 60°C ~ 70°C , bk f0 HHBLEE [ L IR A5 2%(%
IE BRI ST B, B TRE T HIERRI, 4C
&4k 30 min Ze45 o R A 4% : 500 o g/ml 25 1
K.pH 9.5.0.5 mol/L EDTA % 1% N- + kel
Mgk, BEZLS R —20°C 504 FHLH 20 mg/ml &
P K B, BB TR . 8 1 ml RS T EP
B It A B H, 56 CIF R 11 ; Uk H T e 41
W, AR SR TR T 6, 56 °C PRI B 17 . 1 S
W B 1 EREZE . A L ml TE buffer, I FE
18], 4°C4F T8 30 min, 42 3 R ¥ESG. 4°C.TE
GRS AR TR AT =6 A, A iE]BE 14>
A TEEE e TE 2ok, BEY) DI o%, K
TE 1 mm 245, B— Al 2 45, B A 100 pllx
DI, 4°C 25 TV L h 24y . WD R bk
W, BEUIALEE, 100 wl VAR, Ho g 30u
Apal ,10 wl 10 x BEYIZE 0P, B T REE KK E K
L3S CIH IR . BV S, A 2 00w | TE
buffer, IR 53457, 4 CAM T HCE 30 min 247, R
3G BER . A 100 w1 0.5 x TBE ZZ ik, 4°C 5544
N7%CE 30 min, 80 ml 0.5 x TBE ZZ i & A 0.8 ¢
FLUK FHBIR IS TR A 35T, Tl 1%k i BE i FL UK
fit % 5 x TBE ¥4 :20 ml 0.5 mol/L EDTA,27.5 g
fl,54 g Tris ik, pH 8.0, A E 1L, HUHZmEIIAb
S HIBESS, SIMAEFL A AT RE LA A5, 1% HL UK Bt

BB B A INAESL. 6 viem 14°C (R PR AL it
[ 45 HI7E 5 ~ 8 s, BTk 20 h JSVRAL 2 BE YL (0, 22415k
JREAGASGHA TR . S5 RV b T3 o 4 — B AE
Sl —B k25 1A AR R [R]— TR R [R) S 7
FHZE 2 5% 3 ARl I E ARG O R T4 2% U0, A
7 4~ 6 DA IR N AT DI — BB AR 22 =T 4
5 I E R TCATA SR 4 0 2 | [ BE AL 1E 7 Bk
I3 H FE R A B .C.D B .

2 R

21 HMEBRFHTENERHMEZTNAEHER
BB 21 B~ AmpC i 24 BRI B
fif§ .24 ®kr= AmpC BERIRR 7 254 B0 it 2 N s AT B
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X 14 Fhveg FHBTAE R 255 R L3k 2. 1.2,
2.2 FFEHRABMEERIKENLER 2.3 PFGE&R
Fit A 1 Bk EDTA S~ B, Hodge 52 56 BH1H: 1 A% 1~3.6.7.9.11~13.15~17.19 ~ 21 M [E]—7%

h 24 kR, —HESCEGPHVERAR N 21 Bk, 26 BREERERY  BEHK,4.5.10.14.18 5 R E RN LA, R
OXA-23 [HYE, BT A itk OXA-24 HYIPE, W 3 F [A]—FE AR AR, DL 3,

R2 MERTHTEN L4 FHERNEESHNEHER %

- AmpC fiff(n=21) PR B (n =24) 7 AmpC TR 75 22 il (n =24)
R S R S R S
R P K 100.0 0.0 100.0 0.0 100.0 0.0
SLAWRER / &7 EL3H 50.0 50.0 53.6 46.4 50.0 50.0
WL PG AR / bk 4 2H 100.0 0.0 100.0 0.0 100.0 0.0
kAl 100.0 0.0 100.0 0.0 100.0 0.0
KA 100.0 0.0 100.0 0.0 100.0 0.0
W R R 100.0 0.0 100.0 0.0 100.0 0.0
EStsia) 100.0 0.0 100.0 0.0 100.0 0.0
Bk 2 95.0 5.0 95.5 45 95.0 5.0
RRER 95.0 5.0 95.5 45 95.0 5.0
TR 95.0 5.0 86.4 13.6 95.0 5.0
WA 100.0 0.0 100.0 0.0 100.0 0.0
LTI R 95.0 5.0 100.0 0.0 95.0 5.0
B R 65.0 35.0 66.4 33.6 65.0 35.0
PSS 95.0 5.0 81.1 19.9 95.0 5.0

1 :R: it 24 (resistance ) ; S : /&% (susceptible)

&3 30 HRHESAHTETERIUMBERRIENER

5 EDTA Hodge — =4ESCH  OXA-23  OXA-24 F5 EDTA Hodge  =4E5CH: OXA-23 OXA-24
1 - + + + - 16 - + + + -
2 - + - + - 17 - + - - -
3 - - + + - 18 - + - + -
4 - + + + - 19 - + + + -
5 - - + - - 20 - + + + -
6 - + - + - 21 - + + + -
7 - _ + + - 22 - + + + -
8 - + + + - 23 - + + + -
9 - + + + - 24 - + + + -
10 - + - + - 25 - - - - -
11 - + - + - 26 - + - + -
12 - + + + - 27 - - - - -
13 - + + + - 28 - + + + -
14 - + + + - 29 - - + + -
15 - + + + - 30 - + + + -

T - ARG TN, + FCRAG T A1
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Hodge SZ55 BH

0 R = RS PR

1 Hodge LMK R =4I ER

M P N 1 2 3 4 5 67

1000 bp

M: Maker; P P X BE g 5 N < BT BE
2 OXA-23 PCR EikE

M1 23 4 5 6 7 8 9 101112 13 141516 17 18192021 22 23 M

M:Maker;1~3.6.7.9.11 ~13.15 ~ 17.19 ~ 21 ; [a]— ST & Hk . 4.
5.10.14 18 [A]— e FEkk
3 HEARTFE PFGE &R

3 it

il A N ST PR B BE N AN ST TR B e R T A T
e EELABARE M SCERIRAE , B TG AR =4GR
Rz e W, S S AN ST R AR EE B
1 AN = N A Il o = e I D S Tk A ]
iz R X KPR BRI BT, i H I R 3 25 1)
TR, B R ST B I R H T TR 254
SR R E AT 25 o T S S AN ST R B - PITE
FEPURH 2T 258U LU LA T - 259405807 18
TAZG SN HERAE ] SMBGE S RS = B - DI
JHeliE o o o AR B - MBI, 2
AmpC [ )73 B - PIBERGEE \ESBLS Bk T B M i M
BIE B - NI

Ampc FESET R —F B - INBERERE , AR S H
7T AT LUK ) 4y Ry - RS A B R
fitf 5 SR e, Wi E S B - NEBEER LA R
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MIFEAEA G, IAPRIISE R, B B - IR
AR, U RS RE M Z A, AmpC A ]
P e e L 3 R g, i B R pl SR
ABFFEUCE R 30 BRELZRSIFTF IR0 B N Ik
PSS AR = 4ESEEG7 & Hodge S8 28 S rpr, k41
WEWMAR A 2 B - NIRRT AR 30 Bk, BHTE
4 100.0% 5 2t B —ZE S04 U 21 AmpC il FHE
Bk 21 kk, BHYEZE Sk 70.0% ; Hodge S350 46 31 ik 75 25
JEBERATERE 24 #, B3R 80.0%. [F]A™ AmpC i
FIVRR T 20 W BHPE IR 24 4k, FEIE S 70.0%.,
T ARG T — AT DK R s e
1 B - PIERCHEE , 25 Ambler 431, F%5r Jy A B,
D 3 2 Horr, B 2EBHE—Fh 4B, T % A
o FLRR T BRI I A 4 JE B OXA 25, iy
B ZSPUA 25 )2 B TG RIAY T R == B R R e i
AT A Y Z— o SRS AR AR
VI X0l B ST TR 24 ) S T 24 ) TRt 12
PR IFIESE , I PRI AT S I A E R Pk . A
BIFT R X0k T 2 I S B TR 24 0 A DG TR 245 BIL T A
HMEFLER I ER Y F MR R T ERS G E
PO =ik T B M 5, L rp Pl R M i 1) G T
JE e iR 28 T i AR T A T A RS AN
SFFIRTERT 24 5 T AR, S S ) e 55
FAY ke R L SR A w2
AAIFTEXT 30 RN itk 7 25 e il 11 61 = A A
YEAT PCR JZ vy, #6:0 HY 26 #k OXA-23 FHME R %, 2
A H OXA-24 Tk, UL OXA-23 EASEH X
TR R 256 S RS BT &
TR DR A i I S AN SAT R PFGE A 285 1
TN, ARSEHN DX T B I S A R 24 S AN ST A
Y R ZH0R IRl — ek o A — Se Rk vl LAFE R — B2 B
s D NS R B Y, B8 2 R AN ] 5 e ) s g v g
4% . P — HE B Bk Sz B S5 B
TSI VRN R 2 VAR R, I8 S A 25 T T s
Jite , B L I 24 5 B AR 1) B PR B0 7
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AWISELREE AR, 7 AmpC BEFIT™ Bk 5 R34
Tl AR I 0 2 AN ST TR X e PR 7 o 2410 T 245 )
FEFA 1 20 B S AN ST AR S
Je i EAT Z 25 RE A, 1M ELAS R RN e R 22
b e -, S HABBA T 25 2R N A A AR &, R
X — RS R A —E TG, FEAR KRR 13
I RGTUGS G HERE , BT U, 4 58 73 B A0 B T A
RS HH o FERT PR B AT HEHAY IR A6, 17 4 785025 18
PUAE R A5 0 A0 TR T 245 S 72838 17 BE 1 FIHL B I 1k
ARG 22 R e T T PR DT A R 29, sk
e T 2R A B o (RIS T2 e 38 Y 354t
A FR IR R DL R R 1 T 1Y 7
PR PRIER L SR, IV 2205 TR CoA7 B sl 0 7 Tl T PR R
A RE BRI Z A1, W o B2 55 N B0 g A PRI
SN iR PR BE RS T, By 1k PRI IEIRR R
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